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ABSTRACT: Fourteen consecutive ARDS patients were examined within 
24 h from the onset of mechanical ventilation to determine respiratory 
resistance (Rrs) and compliance (Cst ), and to assess the Influence of 
"intrinsic" positive end-expiratory pressure (PEEPi) on the measurement 
of Cst . Flow, pressure, and changes in lung volume were measured 
with rthe transducers of the Servo 900C Siemens ventilator. Airway 
occlusion was performed with the end-inspiratory and end-expiratory 
buttons of the ventilator. We found PEEP! (3.0±2.6 cmH10) in ten of the 
fourteen patient<;. Without the correction for PEEPi, Cstr, was underesti
mated by 13.9±10% on average In the group as a whole (fourteen 
patients), and by 19.5±5.9% In the ten ARDS patients with PEEPi. 
Maximum and minimum respiratory resistance (Rrs,.,. and Rrs,.), and 
frequency- dependence of Rrs were also measured. On average, there was 
a marked frequency-dependence of resistance, as manifested by the dif
ference between Rrs,. •• and Rrs ••' with an increase of both Rrs,.1• (7.7±4.2 
cmH

1
0·J·l.s) and Rrs (14.3±5'.0 cmH10·t1·s). The added res1stance of 

me:. 
the endotracheal tubes and ventilator tublngs was now dependent, and 
averaged 13.2±2.9 cmH

1
0·t1·s. These results Indicate that in ARDS pa

tients: 1) respiratory resistance may be Increased and exhibit a marked 
frequency-dependence; 2) expiratory now may be retarded by the in
creased expiratory resistance and/or by the added resistance of endotra
cheal and ventilator tubes, and therefore PEEP! can be present despite the 
high driving pressure for expiration due to the stirf lung (Cstrs averaged 
0.037±0.010 l·cmH10·1); 3) a significant error In the measurement of 
compliaQce is the consequence of an undetected and unmeasured PEEP!. 
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The static compliance of lhe total respiratory system 
(Cst,.) is the variable most extensively used to assess 
pulmonary function in patients with the adulL respiratory 
distress syndrome (ARDS), during mechanical ventila
tion [1-3]. 

Cst,. can be measured by three methods: 1) as the 
ratio between tidal volume (VT) and the difference be
tween a "plateau" pressure during airway occlusion at 
end-inspiration and end-expiratory airway pressure [1); 
2) by stepwise inflation and deflation of the lung over 
a wide range of volumes, wilh a giant syringe [4]; 3) 
with the interrupter technique [5). The first me!hod is the 
most common in !he intensive care unit (ICU), because 
it is the simplest and yields repeatable results. However, 
measurement of Cst,. by means of end-inspiratory 
occlusion may lead to a significant underestimation of 
the "true" compliance, when an "intrinsic" positive 
end-expiratory pressure (PEEPi) is present during 
mechanical ventilation [6-8]. 

exacerbation of chronic obstructive pulmonary disease 
(COPD), but was also observed in patients with acute 
respiratory failure (ARF) without a history of chronic 
airway disease [7, 8). In fact, expiratory flow could 
be retarded either by increased airway resistance, for 
example related to lung injury [9, 10], and/or by the 
added flow resistance of the endotracheal tubes, 
ventilator tubings, and attached devices. 

PEEPi is a common finding in patients wilh acute 

In view of the importance of a correct measurement 
of Cst in ARDS patients [1], we undertook !his 
study: i) to assess and measure PEEPi; 2) to quantify 
the effect of unrecognized PEEPi on measurement 
of Cst,..; 3) to measure the total airflow resistance and 
to partition between respiratory (intrinsic) resistance and 
the added resistance of endotracheal and ventilator 
tubings. 

Fur!hermore, because the application of PEEP is 
important in the management of ARDS [1), we exam
ined the effect of PEEP on respiratory resistance and 
compliance in some ARDS patients with PEEPi. 
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Patients and methods 

Fourteen consecutive ARDS patients were recruited 
for this study. They had been admitted to the ICU of the 
City Hospital in Padua, during a ten-month period of 
observation, because they needed mechanical ventilation. 
The research protocol was approved by the Ethical Com
mittee of the Hospital. Informed consent was obtained 
from the next of kin of the patient. 

The diagnosis of ARDS met standard criteria: I) 
bilateral infiltrates on chest X-ray; 2) arterial oxygen 
tension (Pao2) less than 50 mmHg with a fraction of 
inspired oxygen (Fioz) of 0.5; 3) presence of one or 
more risk factors; 4) no history of chronic pulmonary 
disease; 5) no clinical suspicion of cardiogenic 
pulmonary oedema. The aetiology of ARDS, as well as 
patients' characteristics and final outcome are listed in 
table I. Mean age was 44±18 yrs, ranging from 18-70 
yrs. 

All patients were intubated (Portex cuffed endotrach
eal tube (ETI), internal diameter from 7- 8.5 mm), 
and mechanically ventilated with constant inspiratory 
flow on the control mode, which was obtained with 100% 
IMV (intermittent mandatory ventilation), using a Servo 
900C ventilator (Siemens). All patients had a brief end
inspiratory pause. Settings of mechanical ventilation were 
established by the primary physicians according to their 
clinical judgement (table 2). 

Patients were sedated (morphine) and eight of them 
were paralysed (pancuronium bromide) upon the deci
sion of the primary physicians. No patient was sedated 
or paralysed because of our experimental protocol, and 
no change was made in the ventilatory settings during 
the study. All patients were examined as soon as 
possible after the onset of mechanical ventilation 
(within 24 h in all instances) and, with one exception 
(patient no. 13, table 1), before any PEEP had been 
applied, i.e. thirteen patients were examined on ZEEP 
(zero end-expiratory pressure). In patient no. 13, PEEP 
amounted to 15 cm~O. 

Table 1. - Patients' characteristics 

Patient Sex Age 
yr 

1 F 63 
2 F 65 
3 M 23 
4 M 18 
5 F 46 
6 M 38 
7 M 70 
8 M 40 
9 F 24 

10 F 52 
11 M 59 
12 F 62 
13 F 27 
14 M 27 

D: dead; S: survivor 

Airway pressure (Paw) and flow (\1) were measured 
with the pressure transducers of the Servo 900C; expired 
lung volume (VT) was obtained by electrical integration 
of the flow signal [6}. All signals were calibrated inde
pendently and recorded throughout the study on a multi
channel pen recorder (Mingograph Siemens) at a paper 
speed of 15.5 or 31 mm·s·1• 

Arterial blood gases were measured with an IL 1302 
(Instrumentation Laboratories), and in table 2 average 
values are listed as they were found at the time of the 
study. Pao

2 
and Fio

2 
ranged from 38-183 mmHg anq 

from 0.5-1, respectively. PaoJFio2 averaged 128.1±44.5. 

Experimental procedure and data analysis 

Patients were examined in the recumbent or semi
recumbent position, and a physician not involved in the 
procedure was always present to take care of the patient. 
After regular mechanical ventilation had been recorded 
for several breaths with the patient relaxed, airway 
occlusion was performed at the end of a mechanical lung 
inflation by means of the end-inspiratory hold button of 
the ventilator. After the occlusion, there was an immedi
ate drop in Paw from the maximum value (Pmax) to a 
lower value (P ), followed by a gradual decrease to an 
apparent platea~ (P J. After about 1.5-2 s, the occlusion 
was released. Under these conditions, P2 represented the 
elastic recoil pressure of the total respiratory system at 
the end-inflation lung volume [1 1). After another ten 
regular mechanical breaths, the end-expiratory airway 
occlusion was performed, using the end-expiratory hold 
button, at the end of a tidal expiration for direct measure
ment of PEEPi (fig. 1) [7]. Maneouvres were repeated 
three times for each patient at one-minute intervals to 
ensure a return to steady state between occlusions. 

Cst was computed in two ways: l) as the ra tio be
tweenn the expired tidal volume (VT) and the difference 
between the end-inspiratory occlusion "plateau" and 
the unoccluded end-expiratory pressure, i.e. Cst,.=VT/ 
(P

2
-PEEP); 2) as the ratio between VT and the differ-

Clinical diagnosis Outcome 

aspiration pneumonia D 
hypovolaemic shock D 
extensive bums s 
hypovolaemic shock s 
aspiration pneumonia D 
multiple trauma s 
sepsis 0 
sepsis s 
sepsis s 
pancreatitis D 
multiple transfusions 0 
sepsis s 
sepsis s 
multiple lrauma s 
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Table 2. - Ventilatory patterns and blood gases 

Tx f liE VT VI Fwz Pao2 Paco2 pH 
s (b·m·') l l·s·1 mmHg 

X 1.3 14 1/1.7 0.84 0.71 0.59 73 34 7.4 
so 0.3 1.9 0.5 0.2 0.1 0.22 36 3.6 0.1 

T1: inspiratory time, including the end-inspiratory pause; f: frequency; 1/E: inspiratory to expiratory 
time ratio; VT: tidal volume; Vx: constant inspiratory flow; Fio2; fraction inspired oxygen; Pao

2
: 

arterial oxygen tension; Paco2: arterial carbon dioxide tension. 

Fig. 1. - Tracing of airway pressure and flow in a mechanically ven
tilated ARDS patient during a regular mechanical inflation and expi
ration. Note that inspiratory flow is constant throughout most of the 
mechanical inflation, which is followed by the short end-inspiratory 
pause. After the end-inspiratory occlusion there is an immediate drop 
from Pmax to a lower value (P1) and then a slow decay to P1, i.e. the 
plateau representing the respiratory elastic recoil at the end-inflation 
lung volume, the occlusion is held longer than a second (usually 
between 1.5 and 2 s to ensure complete pressure equilibration). At the 
end of tidal expiration, flow is still present and pressure becomes 
positive (6 cmH

2
0) with an end-expiration airway occlusion, because 

of the end-expiration elastic recoil pressure (PEEPi). 

ence between the end-inspiratory and end-expiratory "pla
teau" pressure during the airway occlusion, i.e. 
Cst,. =VT /(P2- PEEP-PEEPi). According to the latter equa
tion PEEPi, when present, was taken into account to obtain 
the correct value of compliance [8]. We also corrected 
for gas compression and volume expansion in the venti
lator tubings, the compliance of which amounted to 0.7 
ml·cmHp·'. 

The end-inspiratory resistive properties of the respira
tory system were obtained as previously described by 
BATES et al. [12] and Rossr et al. [13]. They showed that 
the "true" (i.e. ohmic) resistance of the respiratory sys
tem (Rrsmin) is obtained by dividing the immediate drop 
in the pressure following the end-inspiratory occlusion 
(Pmax-P1) by preceding constant flow (fig. 1), and sub
tracting the resistance of the endotracheal and ventilator 
tubes. By contrast, Rrsmax is obtained by dividing 
Pmax-P1 by the preceding flow and subLracting the resis
tive component of cndoLracheal and ventilator tubes. 
Rrsmu includes Rrstnin and the "additional" inspiratory 
dynamic impedance resulting from time constant inequali
ties within the lung and stress relaxation. Rrs in should 
correspond to the resistance at very high frequency, 

whereas Rrsmu reflects the resistance at very low fre
quency (i.e. near zero). Therefore the difference between 
Rrsmu and Rrsmin represents a simple way to determine 
the frequency-dependence of resistance. Both Rrsmin and 
Rrsmu were computed by subtracting from the total resis
tance (Rtot) the resistance of the endotracheal tube (Rett) 
and the resistance of ventilator tubing including the 
humidifier (Rcirc). 

The pressure-flow relationship for both the endotrach
eal tubes and the ventilator tubing was curvilinear and 
fitted by a power function [13]. Therefore both Rett and 
Rcirc were flow dependent, and had to be computed for 
a given constant inspiratory flow (table 2). The final equa
tion was: 

Rrs=Rtot-(Rett+Rcirc) 

The ideal application of the end-inspiratory occlusion 
method would require an almost instantaneous occlusion 
of the airway opening, and hence an instantaneous drop 
of flow to zero. This was not the case in our study because 
of the finite occlusion time of the occlusion valve in the 
900C Servo ventilator (fig. 1). The appropriate correc
tion was made according to the technical considerations 
by KocHI et al. [14], and never exceeded 5% in this 
study. 

In five patients with PEEPi ranging from 2-8 cmH,_Q, 
after baseline measurements had been taken on ZEEP, 
PEEP was set by the ventilator and raised stepwise to 5, 
and 10 cmH,_Q. Each step was maintained for 20 min to 
ensure a steady state [15], and measurements of respira
tory mechanics repeated before the next level of PEEP. 

Statistical analysis was performed with the two-tailed 
paired and unpaired t-test, and a least squares regression 
analysis. A value of p<0.05 was accepted as significant. 

Results 

Table I shows that in half of our patients an infectious 
factor, namely aspiration pneumonia or sepsis, was the 
aetiology of ARDS. Eight of the fourteen patients had a 
favourable outcome, regardless of infectious or non
infectious aetiology. However, both patients with ARDS 
due to aspiration pneumonia died. Seven patients were 
older than 40 yrs: among this group, only one patient 
survived in spite of an aetiology of sepsis, whereas, six 
of the seven patients younger than 40 yrs survived. 

Mean (so) data of respiratory mechanics are listed in 
table 3. PEEPi averaged 3.0±2.6 cmHp and was present 
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in ten of the fourteen ARDS patients, with a maximum 
of 8 cm~O in one patient. Without the correction for 
PEEPi, Cstr, averaged 0.033±0.010 /·cm~0-1 • The mean 
corrected value was higher, i.e. 0.037±0.010 /·cmHp-1 

(p<0.001). The average error amounted to 13.9±10% in 
the fourteen patients, and 19.5±5.9% in the ten patients 
with PEEPi with a range of 11-30% (fig. 2). 

The mean value of Rrsmax and Rrsmin presented in table 
3 reflects the resistance of the respiratory system, upper 
airway excluded, because the resistance of the endotra
cheal tube, ventilator tubing and humidifier was subtracted 

Table 3. - Respiratory mechanics 

PEEPi Cst Rrs Rrs . 
cm Hp l·cmH0-1 cmH crFs """ 

2 l 

x 3.0 0.037 14.3 7.7 
so (2.6) (0.01) (0.5) (4.2) 

PEEPi: "intrinsic" positive end-expiratory pressure; Csl : sLatic respi -
ratory compliance; Rrs and Rrs . : maxuimum '~nd minimum 

m•.: IDID 
respiratory resisLance after subtraction of the resisLance of the 
endotracheal tubes and the inspiratory line of the ventilator. 
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Fig. 2. - Relationship between corrected and uncorrecled static com
pliance (Cst,.). Dots are individual measurements (average of three 
determinations); the continuous line is the identity line; the dashed 
Ji nes are isopleths for slopes of 1.2 and 1.4. 

from the total. Figure 3 shows the mean value (so) of 
both minimum and maximum resistance (Rmin and R,. •• 
respectively) before (Rtot) and after (Rrs) subtraction at 
any given flow of the resistance of the ventilator and 
endotracheal tubes. On average, the resistance of the 
endotracheal tubes and the inspiratory line of the venti
lator (including the humidifier) taken together, amounted 
to 13.2±2.9 cm}\0·/·1·s, representing 48 and 63% of Rtot
max and Rtotmin, respectively (table 3, fig. 3). The mean 
(so) nonnal value of Rrsmu is also shown in figure 3 
(dotted area). It was measured in nonnal anaesthetized 
subjects using a method similar to the present one by 
DoN and RoBSON [16), who, however, did not measure 

Rrsmin. In our ARDS patients both Rrsmin and Rrsmax 
were, on average, significantly higher than mean 
normal Rrsma. (p<0.05 and p<O.OOl), ranging bet
ween 1.8-17.7 cm~O·t-1 ·s, and 4.3-23.5 cmHz0·1·1·s, 
respectively. 

No significant correlation was found between individ
ual values of total and respiratory resistance and the 
amount of PEEPi (p>0.05). 

The effect of PEEP on Cst,. and resistance for five 

Fig. 3. - Average values of minimum (Rm;a) and maximum (R,.,.) 
respiratory resistance with (Rtot) and without (Rrs) the resisLance of 
the endotracheal and ventilator tubes. Dots are mean and bars standard 
deviation. The dotted area represents normal values (mean±so} [16] . 
This figure also illustrates that the value of resistance calculated by a 
ventilator computer integrated system does not allow precise calcula
tion, and that correction is required. 
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Fig. 4. - Changes induced by application of PEEP on respiratory 
compliance, corrected and uncorrected for PEEPi, (left panel} and 
maximum and minimum respiratory resistance (right panel) in five 
ARDS patients with PEEPi ranging from 2 to 8 cmHp. Circles are 
mean and bars standard deviation. 

patients with PEEPi ranging between 2- 8 cm}\0 is 
shown in figure 4. With 5 cmHp PEEP, the mean 
uncorrected Cst went from 0.033±0.006 to 0.035±0.010 
/-cm~0-1 , whc~eas Lhe mean corrected Cst,. remained 
0.037±0.008 /·cmRp ·1• The average difference was 12% 
on PEEP and 6% on 5 cmHzO PEEP; PEEP reduced 
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PEEPi and therefore the error in measurement of Cst . 
At 10 cmHp PEEP, there was essentially no PEEPi 
(less than 1 cmHp, in two patients). 

Both Rrsmax and Rrsmin were not significantly affected 
by PEEP (fig. 4). 

Discussion 

The results of this study show that in ARDS patients, 
during the first 24 h of mechanical ventilation: 1) 
respiratory resistance may be increased with marked 
frequency-dependence; 2) a substantial added resistance 
is provided by the endotracheal tube, ventilator tubing 
and attached devices; 3) PEEPi is not uncommon and 
can lead to significant underestimation of static respira
tory compliance. 

Although it has been known since 1958 that pulmo
nary resistance can increase in patients with cardiogenic 
pulmonary oedema [17], and has also been observed to 
increase in experimentally induced lung injury [10], 
measurement of pulmonary resistance is not a common 
practice in mechanically ventilated patients with cardia
genic pulmonary oedema or ARDS. In our ARDS 
patients Rrsmln was increased, indicating, according to 
the analysis by BATEs et al. [12), decreased bronchial 
calibre which could be due to fluid in the airway, and/or 
reversible bronchospasm [9, 18, 19]. On average, Rrsma. 
was almost twice Rrsmin. 

In line with the classical analysis by Ons et al. [20], 
and its application to constant flow inflation by BATES et 
al. [12], increased RrstnJ. includes the increased Rrsmin 
plus the additional peripheral component due to stress 
relaxation and time constant inhomogeneities within the 
lung. The mean difference between Rrs,... and Rrs in' in 
our ARDS patients amounted to 6.7±2.4 cmHp}l.s, a 
value close to the 6.8±3.4 cmHp·1"1·s, reported by Rossr 
et al. [13] in their mechanically ventilated COPD pa
tients, whereas 3.7±2.0 cmJ.J O·l"1·s was the Rrs - Rrs . • '2 ,.,.. rrun 
mean difference found by these authors in six mechani-
cally ventilated patients without COPD [13] . COPD 
patients are well known to have fTequency-depend
ence of resistance due to time constant inhomogeneities 
within the lung [21]. The possible role of increased 
resistance and frequency-dependence of resistance in 
terms of gas exchange impairment and evolution of ARDS 
needs to be further clarified. 

Figure 3 also shows how important the contribution of 
endotracheal tubes and ventilator devices is to total air
flow resistance in mechanically ventilated patients. This 
suggests that the value of resistance provided by a 
ventilator-computer integrated system does not allow 
precise calculation of the resistance of the respiratory 
system, because it includes all added devices, the resis
tance of which is flow-dependent. This mus t be taken 
into account, i.e. correction is required, not only to 
compare patients who may have different sized 
endotracheal tubes and can be ventilated with different 
machines with different ventilator settings, but also to 
follow the evolution of lung disease in the same patient, 
in whom ventilator settings may be changed, either in-

tentionally or as a result of a change in the patient's 
respiratory impedance. 

Increased airway resistance due to lung injury, as
sociated with the added resistance of endotracheal tube 
and ventilator devices, can prevent complete expiration 
and determine PEEPi in ARDS patients, even if a high 
recoil pressure, due to stiff lungs, is driving expiratory 
flow. 

In mechanically ventilated patients there is no single 
respiratory time constant in fact expiratory compliance 
may be linear throughout expiration, but resistance is 
always curvilinear, at least for the curvilinear pressure
flow relationship of the endotracheal tubes [5]. However, 
one could compute from mean values of Cst, and Rtotma• 
(in table 3 and fig. 3) that an average expiratory time of 
3 or more seconds would have been required to complete 
expiration, whereas the available expiratory time (TE) 
ranged from 1.4-3.4 s. 

In ARDS patients, PEEPi is not necessarily an adverse 
phenomenon as it can be in COPD patients [7, 8]. In 
fact, modulation of expiratory time could represent a 
physiological way of applying a positive end-expiratory 
alveolar pressure in mechanically ventilated patients who 
are thought to need it for improvement of gas exchange. 
This improvement was actually observed and not satis
factorily explained in the past, with the application of 
inverse I:E ventilation, namely mechanical ventilation 
with a long inspiratory time and a much shorter expira
tory duration. The short TE enhances PEEPi and may 
determine the same improvement in Pao

2 
which usually 

follows the application of PEEP by the ventilator [1). 
However, the effects ofPEEPi on gas exchange still needs 
to be investigated. 

A low respiratory compliance is a well recognized 
pathophysiological characteristic of ARDS since the first 
description of the syndrome by AsHBAUG et al. in 1967 
[22]. These authors computed compliance as the ratio 
between tidal volume and maximum airway pressure, i.e. 
the "effective" compliance, which included both the elastic 
and resistive properties of the respiratory system. They 
found values ranging from 0.009-0.019 l-cmHp·1• Static 
compliance is more frequently used as a reliable meas
urement of the respiratory elastic recoil, and in ARDS 
patients, changes in static respiratory compliance are 
generally accepted to reflect changes in lung elastic recoil 
[3). Static respiratory compliance, therefore, became the 
most widely used functional variable to assess status and 
progress of the disease, as well as to improve mechanical 
ventilatory support [1, 2). Our results show that detec
tion and measurement of PEEPi is needed to obtain the 
correct value of Cst,.. in ARDS patients. 

However, although significant, the difference between 
the uncorrected and corrected (for PEEPi) Cst, averaged 
about 20% in the ten patients with PEEPi, not exceeding 
30% in the patient with the highest PEEPi. The magni
tude of this error is unlikely to significantly affect the 
management of ARDS patients. In fact, as shown in figure 
4 in five patients with PEEPi, there was little difference 
on average in the changes induced by PEEP on compli
ance, when either the uncorrected or corrected Cst was 
measured. " 
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Figure 4 also shows that, in those five patients, respi
ratory resistance was not significantly affected by 
increasing PEEP. SUTER and eo-workers [2] [11 found 
that resistance progressively decreased slightly with 
P~EP by 0.3±0.1 cm}\O·t1·s per cmHp PEEP. This 
difference probably reflects patients' individual variabil
ity in response to PEEP. 
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RESUME: Quatorze patients cons6cutifs atteints de syndrome 
de detresse rcspiratoire aigu~ ont ete examines dans les 24 h 
apr~s le debut de la ventilation m6canique, pour determiner 
leur resistance respiratoire (Rrs) et !cur compliance (Cst ), et 
pour determiner !'influence de la pression positive en fin ·~!'ex
piration (PEEPi) sur Jes mesures de compliance. Le debit, la 
pression et les modifications de volumes pulmonaires, ont ete 
mesures au moyen de transducteurs du ventilateur Servo 900 C 
Siemens. L'occlusion des voies aericnnes a ete realisce au 
moyen des boutons de fin d'inspiration et de fin d'expiration du 
ventilateur. Nous avons lrouve une PEEPi de 3.02±2.6 cm 
HP·l'1·s chcz 10 des 14 patients. Sans correction pour la PEEPi, 
la mesure de compliance Cst , etait sous-estimee en moyenne 
de 13.9±10% pour l'enscmbl~ des 14 patients, et en moyenne 
de 19.5±5.9% chez les 10 patients atteints de syndrome de 
detresse respiratoirc aigu~ et soumis a PEEPi. La resistance 
respiratoirc maximale et minimale (Rrs et Rrs . ) et la 

. m•ll mao • 
dependance de la rCsiStance A regard de la frequence, ont 
egalement etc mesurees. En moyenne. la resistance etait forte
ment frequence-dependante, ainsi qu'en temoigne la difference 
entre Rrs et Rrs . , avcc une augmentation a la fois de Rrs . 
(~.7±~.~ "'~~ Hp~i·'·s) et de Rrs., ,. (14.3±5.0 cml\0·1"'·~)~ 
L add1hon de rcs1stance provenant du tube endo-tracheal et des 
rubcs des vemilateurs eta it dcpendante du debit, et atteignait en 
moyenne 13.2±2.9 cmHP·1"1·s). Ces resultats indiquent que 
chcz lcs patients atteints de syndrome de detresse respiratoire 
aigue: 1) la resistance respiratoire peut etre augmentee et 
manifeste une forte dependance A J'egard de la frequence; 2) le 
debit expiratoire peut etre retarde, soit par !'augmentation de 
resistance respiratoire et/ou par la resistance ajoutee provenant 
des tubes endo-tracheaux et du ventilateur. Pour cette raison, 
la PEEPi peut etre presente, malgre la forte pression de propul
sion pour !'expiration due au poumon rigide (Cst est en 
moycnnc de 0.037±0.010 l·cmHp·1); 3) une erreur ;ignifica
tive dans la mcsure de la compliance est la consequence d'une 
PEEPi non dctectec et non mesun!e. 


